oearunirig c mu 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2002-374051 
(43)Oate of publication of application : 26.12.2002 



(SDlntCI. 



H05K 
H05K 
H05K 
H05K 
H05K 
H05K 
H05K 



1/18 
1/02 
1/09 

1/11 
3/34 
3/40 
3/46 



i.... 



(21) Application nunrjber : 2001-169576 

(22) Date of filing : 05.06.2001 



(71) Applicant : NEC CORP 

(72) Inventor : MOMOKAWA HIROKI 

KONG HIDEKAZU 



(30)Priority 

Priority number : 2001 1 10886 Priority date : 10.04.2001 Priority country : JP 



(54) CIRCUIT BOARD AND MOUNTING METHOD FOR THE SAME, AND ELECTRONIC APPARATUS USING THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a circuit board, in which the 
terminal connection part of a surface mounting component mounted 
by using lead-free solder is not stripped and whose reliability is high, 
and to provide a mounting method for the circuit board and an 
electronic apparatus using the circuit board. 

SOLUTION: A through-hole 2a. connected to a lead 5 on the circuit 
board 1 on which a compound layer composed of a part of elements 
constituting a solder part 8, a pad 7 and the lead 5 in the solder 
bonding part of the lead 5 at the surface-mounting component 6 to 
the lead 5 is formed of nickel, palladium or the like at a thermal 
conductivity of 100 W/m.K or less. Thereby, when a flow soldering 
operation is performed to the backside of the circuit board 1, after 
the component 6 has been mounted, a quantity of heat conducted 
to the bonding part via the through hole 2a is reduced. When the 
temperature of the bonding part is maintained at the melting 
temperature or lower of the compound layer, the exfoliation on the 
surface of the bonding part is prevented, and the reliability of the 
connection of the lead 5 to the pad 7 is enhanced. 
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11«. ^>K3 t/^y F7<h(3DPa(7)^^^fi;;^Lfc¥ 

om^zl&^^i^i1tw.UA a(D±m^^mB.mmtm^<D 

M ( 1 0 OW/m • K) 6lTcO«jsfJCT?^^tfcfeC0T 

:i(Dm%hyu-\thjtz¥i^m<DmBM'i:nU 

[0 0 5 7] [^JS^sjg] ^(C> *^§qcO||9<^SIig^j 
tC^gS.lHlKStStc:?liT, 01 2&ffiV>Ti»B^rSo m 
12«> ^>F3 t/^y H7i:(OK(7)®«^J£;^L;^c¥ 
®0T*So :^%mm\X. yyY3tnvY7t 

<Dm\zm^^ntzmuA(D-^^m^m&^mm'^o^ 

M (lOOW/m-K) )iky(DUm\ZXm^Ltz%<DX 

[0 0 5 8] {.%mmi 0] *^Bj(^mi o<r>^ 

m(Dmm\z%^m^mmz'D\^^x . mi3^m\^^xmA 

50 fSo 013tt, yyY3tnvY7 at<Dm<DmM^ 
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F 7 a S:^e«^;O^0fX&(3O^B (10 0 W/m • K) fiilT 

[0 0 5 9] [Mmmi 1] ;*cjc, *^Bj(^^i 1(^11 

Y 3 aS:fig«$>6^3f^<?)ffl ( 1 0 0 W/m • K) i^T 

CO 0 6 0] immmi 2] ^tc. ^^Bjc^mi 2(d^ 
mm\z^^^m^mz'v\^^x. mi s^m^.^xmmr 

^0 01 ^>F3 a«h/1^y F7 a«hOFp1<7)^S!5^ 
ffi;*cUfc¥®iaT^^o :*:||ffi^Jti. ^>F3a 

thyt^y F7 a<i:<DrBllCJ^fig$nfcE^4 a<D^EF«my^ 
:7>F3 a. /Vy F7 a^m&mmii)m^<Dm (10 0 

[0 0 6 1] 1 3 ] :k\z. ^^^Mom 1 3 (om 
mmz^.^m^^^\zz)i,^x. @i6, 022x^x04 

l€:#lUTgfcB^T^o 016fr^. ^>F3^/17F7 

^>F3<^:/^y F7^t:»/^<:E^4b(7)fi$^0f^ 
(lOmm) &.±t/3i^^o\zm^t^m^^WLt 

[0 0 6 2] ±IB«J5£ICJ;0. 7P-«^fc#^tB^^c:x 

;^-7^^-;^ 2 2 iz^mtn^u/vfc 9 

;d^6.. ffi^4bS::/MxT^SIISSKiBffl<0/t'y F7, « 

AjfcS. U-F 5fc<St)^fifi^. E^4 bcofi^fcjS 

1 7 4t:jEAT(CttI;i^c:i:;&tT#. ^SSSffifficO 
U - F 5 ^:^i^;e8^l^tt/t>y F 7 ^:^l^Ac 8 ^(DFhIc^ 

[0 0 6 3] ZZX\ yu-{t/vrcmm\z±$^/'^y\^ 

7, tt^fc*8SDC'J-F5<^^iS;&n 7 4t:etT<i:;a:^ 
x-^ (02 2) S:ffl(.^Tft#:MIC»ittrs. ^-T. m 

mms^±\z^mm^m^a (2 8mmD. s^tf^?- 

0. 6 5mm, 168t!>QFP) (S 
n-3. OAg-0. 5Cu) i^i^^X^J y O-^t/ufc 

mi^Ltz. t(Dm> m\:<mmt/vrc (sn-3. oa 
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g-0. 5Cu) im^^xyu-\t/urmn^MmL. 
fee mm(Dmm\z\m^mmmRzssEuim^\ f^m 

[0 0 6 4] COHS^CO^S. 02 2 (a) tC*ffi$ 

3mmC0ll^4 m^m) X\t. U-FSg;0n8 9t: 

fcS tO^r^VzUm-f^^^^LtZo L^^LtSi^i^. 02 2 
(b) fC^Tfi^^l lmm<DE^4b (*llifiW X 

^mmm(D^^^mmt^ctf}^x^rzo 

[0 0 6 5] ^fz. mU4mmtLXC\ititN iU 

^m\^^rzm^(Dmm&tumt<DmWi^m4: uc^To 
04 mu4(DWMumt 1 0 ox:tL. mm4(D 
-^<D^&^2 5 ox:\z±vfxii^^ 4W^omm<Dum 

'b^i)^^^^\z. Mm4tLxm&mm^x^\^^cuii 
(mfim) ^m^^rzm^\z\t. mm4^&^xM^m\zm 
^^Bmr^fz^. 4&mz\mm<DWimf)mc\zr3i-::>x 

rzm^\z\t. m<D&m7^mmnx 1 ommurnxm^. 
-^coffl<h?5:o, mm(Dumm<mzti^ztf}^tD^^ 

tf)mm-^nrz. 

[0 0 6 6] [Hffi^Jl 4] :k\Zs ^^m<Dmi 4<D% 

W^\z%^U^WSL\zr>^^\X. 0 1 7 ^ffli/^Tiaejf 
^. 0l7fr^, yyYZt.nvYihmmW^'^^ykX 

\^fzWmmx%^. if%m,Wit. EJS4c<7)ffM 

a^O. 0 0 3 5mm2j^Ti;^'5ctotC?g^LfcC:<h 

©It. U-FS^gBcDfiJSI^Ml;i:5^;^;5t*^o 

[0 0 6 7] i%mm 1 5 ] ^i^\z. i^mm% 1 5 c^* 
%m\z%^^mimmz^\^x. mi'^^m^^xmmt 

01 8«, ^>F3<h/^y F7^CDFp1(D«l^^ffi;t 
Lfc¥M0T*§o *«]!(fi««Jti. E3!g4 0-gBK 
rBl(^^^SS;^lO. 0 0 3 5mm2j£tTi:;i^ck3JCJg 

&mi 3Sr/mi 4(0^j!i^J<i:|WiacDj^S^t#en, 7 

40 u-\thtzmn(n>m&^^mu\.. u-FS^gBofn 

CO 0 6 8] [^ffi^ijl 6] 'fiOiZ. *^?«(7)mi 6<0^ 

is^jfC'^^iEiKSfijc'^i.^T, 01 9^ffiv^TiftHj'r 

019tt. ^>'F3i^:/^y F7i:Or5<^^«*i£:*c 

g*n 0mm-K±<t?5:§J:5tC?g^b, E«4 d 
O»rS«^0. 0 0 3 5mm2i^T<i:Lfcil<l:$#m(h 
T§fe(^T*^« CcDJi^fe^l 3 75MB1 5(7)^iSt?i| 

5<? U-F«^SB(^|fJfi|*ttlx.§^**^$>^, 
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[0 0 6 9] mmmii] ion 

-eB<7)8ff®a^O. 0 0 3 5mm2j!^TtCt^ct>(7)Tfe 
[0 0 7 0] mmmi 8] :$:\Z. :^^m(Dmi 8<0* 

H 3 tAy F 7 CDPBlTa:^tCTigtin;^jV>:l'&fC. gg^ 
4 b <?5^®S;i^ 1 Ommi:X± \zm^LrcCt 

[0 0 7 1] ;5:i3. E^/^i$^->ti. m2l0j^m\zm 
m(Dmmm^ O . O O 3 S mm ^ JE^TJCt* S d J: 0 20 

m^m\zm&m^mir^^tf)irt^z.t^tmo^'v 
[0 0 7 2] LMmm 1 9 ] ^m^M<Dm 1 9 ommm\z 
mt-^. m2 3\tmi9 <Dmmm(Dm^mmzm'T^& 

3 SIXS 2 4 iC^-r^ffi^gggfn 6 (O^gffigilTciOS 

[0 0 7 3] ±mmmz^r). 7□-«^;^f#^^fl#^cx 
n-mzv)iy-]yi^7s h 1 0 \zmmt^\tAjtc:^^^m 

TL, t^oT/^;/F7, ^^^fc8> U - K 5 (7)®Sfe{g; 
TTSo cn{Cj:0, A!yH7, \t/utzS. SIXU-H 
5c7)SS<&{t:'&tlSc0^iSiiagT*S 1 7 4X:J!^T{CW1 
AScli:^. SE^SSBISl<^U-K5^fl^;S8^^.i^i 

[0 0 7 4] [*ffi«fi|2 0] :k\Z. :t^mM(Dm2 0(D^ 

mm\z^^^^^mm\zr:)\^^x. m2 s^m^^xmMt 
^7 b<DMmxw:mLxm^Lrz^(Dx$>^o 

^m±mmi3iit. /Vy H«7bci:0(^ffllJS:-&^TV^n 
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CO 0 7 5] [|liS^J2 1] 'A\Z. *^?S<^S2 lOll 
So 02 6^1. rtH^^/^3f->^li:«l^l 3^£rt®E 

[0 0 7 6] [mmm2 2] 'A\Z. *^0J(^m2 2(0* 
So ^ffl^Sg8fp<^U-KJiH*J:c;U- 

>\^m^ii^mt^ct^i^Witir^^(ox$>^. m27 
\z^t<i:v\z. m^\t. yn-\t/vrdnnm\z\^mmu 

\ty7>is^m^f. g*^x7 1 6^q*:^#tts^)C^ 

/^y V t\t/i>rct0^m\zmf$.^ri^^t^^m<Dmm^ 

[0 0 7 7] [^M^J 2 3 ] :*:^BJ0D|| 23(0^ 

mm\z^.^^^mmz'o\^^x. 02875^030^^0^ 
ic, 02 8s;yf02 9ic^fj:3jc, m&m^imt^ 

^J!B*si.itiy;i/3^-l/vX h 2 i %<^-c*So 

[0 0 7 8] 028 RZSm 2 9 t^. ^ffiH^SBiPp 

6*«*g$nsffi^]e«^cD^*0*bT*o, iHiK*« 
1 (c^i. 03 o^c^1-cfc3tc7u-^^^rc#^t^c^•^T 

T. ±fesjfix-y2 oxtitt[ig2 ui. {i^r^<thm 

ASBSi2 6;5^*g$nsx;i/-*-;l.2^^<Si^tCJ^ 

mm^n^:i)i-^-)V2mm\zm^r^<D^xh> x 

fi€2»*«lSiJTS^5!l^tt«#T^So 

[0 0 7 9] ::(D^^\z. :^nmm<^m^\z^o. yu 
6 CO u - H tmm^n^y.A-^-jvmzi,t/vrcf)mx 

[0 0 8 0] [^jSg«fiJ2 4] ^jS^CtC. i^^^mW,2 A(^% 

mm\z%^m^^mz-D\^^x. m3\^m^^xwimir 

So *^SE«?iJti, U-H5)iH^3J:Wi^fc*8^H&± 

#^-a:SCi^4#l[<i:-rSfe(7)T'a&So 0 3 l<^cfc5 

7P-^l^?s:#WKF^cIEI^s^fil*^i*^T, fi^ 
tmi9tLkt,Km\\zn^}],}i-9. umm<omm^^ 
^m^. [Bii@s«[i±^$»si^)(i^ii^iift£sv^»ij 
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[0 0 8 1] Lmmmz 5] '^\z. ^^^0^2 ^(d^ 
So :^mmm\t. mm&wii\zmmt^^mmm^&6 
]Bi^m&i&\\zms^n^mi(DM2 s^Nimomm 
2 (DM 2 4 ^mm(D^Mm^Sc(D/is:^ ^^tmrm^t^ 

fin(Dmz. mm\z^^mm^^isc(Dm^^\z^^u-\^ 

5 Srnssss 1 m\zwLmi-^:^\^^zt}f)m<rc^. u 

[0 0 8 2] rjiio. mzcomz 4f)miom2 3<kDh 

-H5^i. 2m&.±(Dm^m(DmmmmtLx%§:^^ 
mio:>m$>^^^\tm2a)m<D\^^ttif)^\zr^D'i^^ti 

a f c o ^ in X T 1^ ^ j- ^ c (h t) oj T * ^ o 

[0 0 8 3] Mtc, u-\'b(D±i^^mmm%s^<Dmr^ 

^tm(Dmmmmtr^m'^\zm^r. u-F5(7)Bffl 
^^(D^\zmmmm^(Dm/3.^tm^mi^m\zm^ m 
Emm(Dmnzmmmw^^o:>:k^^^mA^mfS.L 
fzo. mmm(DTm^zmmm%^m^^\^^im^mm 
um±^m\z^)-\^b:^mmm^imizw&'^n^ 

to 0 8 4] [^mm2 6] 'A\Z. :^mM<D^2 

mm\z&i^M^&mz^\^^x. m3 3^m^^xmm't 
So :^mmm\t. m^m^wz^mr^^mM^mm^ne 

Cu (1 0 oriCfefrtSfifi^^S 9 5W/m • 

K) ^ohm&mm<D^\^^Ag (i 0 ox:tc*3^ts^e 

fec^T&So Z.<0^^. ya-\tAjtcm'f\ZfSiLs U- 

m-^mmt/vfs: s \zmALftmi u - k 5 a lt 
^mm&^&Qm\znm^<m^tct:/i^xt^rz^. 

So 

[0 0 8 5] [*i£^J2 7] ^^C(C, *^BJ(;)|g2 7 CD^ 
iS«SJtC^SlElKS«IC^t.^T, S3 475MBI3 6«rfflV^ 

TUiBj-rso *iiifi«?y^i. ^^s^&i\z^mt^^mm 

K^RLTtt^3t* 8 OtaS±#$a3©JTS C 
Sfec^T^So AflcMtCtt, ^3 4\Z^t<kz>\Z. 
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(OmM&^±^<b. U-H5?&^6(^fi*KiRL-^1-< 
fSfccOT^So Sfc. 03 5t^. MlCt:-h'>>i7 2 
50«»S:U-H5tc:»M$ii-S«ffi. 03 6^^b:-h 
iy>^2 S<D^^^\t/vtz8\zmm^'&^m^X^Ki. 
ft<^KiRSrcfcO€iiSi^S%(^T*Sp c:<7)J:5(C, t 

8 \zmxLtzm^ u - h 5 ^auT^ffi^ssRSi e 

[0 0 8 6] ^tz. Z<D\i-hzy>i7 2 U-K5 

mh^L: yu-jtt/ufcmm izit-^mm^p \t h tz s ffi 
mmLtz^^iz. u-Hs^mi^sisifflijicif bofrts 

[0 0 8 7] ifs,^. \i-hi^>i7 2 S(0^mtVX\tm 

^^^m^(Diim<Dm^m t^^s c tf)^x^ 

S, t:-hx>i^2 SSr^R-CJ^fiELfc^^, S3 5R 

^f? r/^3 6\z^Lrzmmxwj-}^b^^'yB-hLxv^ 
^tzisb. yu-\t/vrzmm<D^}:i-hzy>i^2 5^m 

iy>^ 2 bm-i/vtzsizmmt^fz^. -^(DmttLx 
mtAjtzt(Dmn^(DmMm^miit^z.tf)m^L 

[0 0 8 8] &.±^\^rzmmm\t. v^rm^^ss^ux 
M^nxmmt^z.th^mx$>D. ^tz. suM^^t) 

iirTHJfir S C i fe^ffiTabSo 
[ 0 0 8 9 ] 

{mM(D^m sk±mmLtz^o\z. ^m^miz^n 
^^^^^mm^mpi. mmmmny ]^\zmmn&si&i)^ 

^<7){t ( 1 0 OW/m • K) ];iT(Dm\ZX^^T^ t 

^^^^:^mm\zm^^. ya-\tAjrzmm\z7.ji-t^ 
Kfcfit)S^.m^<£T$-a:s¥icj:o. mmmm3& 

[0 0 9 0] ^Tz. ^mmM\ZJ;:n\I. 

A> mm/^y viz^m^m^sh-^^M^^t/vtz^m^x^ 

SSns[HlKS«tc*5(.^T, BB^cDg^^m^cOM (1 

0mm) &s±tLrzy). E^(7)»fffia^0f^(7){a (o. 
oo3 5mm2) &,Txm^t^t\^^o&^mmzm^ 
yu-},tAjfzmm\z7.)i-t^-)i^<^z^x)i-^ 

5/? igT^-t^syjCcto. mm^&^&mm(DWL^±w^n 
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[0 0 9 1] sfc> i^mmn\z.^n\t. 

[0 0 9 2] ^UT. ^®ll^ffia«8l<^S«±#$r> 

tzt<Dwm\zi^^^n^it'^^m<DmmM&x$>^ i ? 
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So 

[0 0 9 3] 75:^5. *^0JtS±f2§^ffi(^J^ig(-K^$ 

imi] :^^m(Dm i(Dmmm\z%^mmmm<Dm^^^ 

[EI 2] *^BJcom2(;^|liS0ij{c^^iHiS§aso;Kig$ 

[0 3] *^B>g<;)^3<D||ffl^J[C^§lEllgSffi(7)«ig$ 
[04] *5S0>g(7)M4O^j5fi«sjfCffi§lHlgSS^(^^ig$ 

[0 5] ^^mo)ms<Dmmm\z^^m^mm<om^^ 
[0 6] *%e!o^:^^ittHj'rsfc»<7)0T*o, 

[0 7] 06(^*^x-i$^trS^<, (^Siii:^:^ 

[08] meo)mm^-^\zsr)<. *5!igoBi<^* 
[09] :^^m(Dm6(Dmmm\zWi^wi&s9io:>m7i^ 

[010] *^?^<Dm7(^)||ffi0||lc«SS|lIK»«O«ii 
[011] *5!BJ(?)S8(7)||JEfiai{c«§[piKaffico«ig 
[012] *5!?30S9(^||JS|?illc«§IeI?SaS<^«ii 
[013] *^HJ(D^1 O0||]iS«s|{c«§[El8SSfficD« 

14] :^^m<Dmi i<Dnmm\zWi^^^M^(Dm 



iiSrS-r±ffll£:^0T*§, 
[015] *^BJ(^|gi 2 0|ligf?lJfC«SlElKSS(O« 

[016] *^B^(D^i 3 (D^mm\z^^m&m&<Dm 

[017] *^Bq(^^i 4<^^Jg{sj|c:^-5|HlK*«C0JS 

3gS:^T±ffil£:fe0T*So 

[018] *^B^<7)Bl 5CD||M«SJlC#S(HlK*&CDM 
* ^1" ±Sa:;t 0T * § o 

;^ [019] :^^m<Dm 1 6 (;)*i£f?tJi;:^.siElKS1s<^« 

il*^r±®lfi;fc0T*5p 
[02 0] *^BJ(D^i 7<7)^i6«?iJlC^.S[HlKS&(i^<i 

ie ± ® ffi:*: 0T * o 

[02 1] :^mM(Dmi8<DMmmzm^m^M^(Dm 

ig * ± ® i£;t 0 T » S o 

[02 2] Se3R^J<h*^B^(7)itft^^XT*So 

[02 3] *5!BJ(D^ 1 9 (^llffifi»JfC«$IlIKStR<7)« 

[024] *I«BJC0^1 9C0*JE«»JtC«S©K*ScDSI 

i'^ ig^^TSfffi0T$>^o 

[02 5] ^mm<Dm2 0 <Dmmm^zm^\B\m&^(Dm 
[02 6] *^Bj(^^2 1 <Dmmm\z%^m^m&(om 

[02 7] *^Bjcc)^ 2 2 0*M««J(C«S 7 P--^^^;^: 

[02 8] ^^BM<Dm2 3 <Dmmm\z%^mm&^<Dm 
[0 2 9] :^mmw.2 3 (D%mm\z^^^^mwL<Dm 
[03 0] ^mmm2 3 <D%mm\z%^m^^Wi(Dm 

[03 1] *^B^co^2 4(D||;te«?iJJc»'5 7D-a/Lrrc 
[03 2] *^BJco|g2 5(;)|IM««JtC:'^'5|ElK*SO« 

[03 3] ^%^mw^2^<D%mm\z^^mm^WL<Dm 

3i^^T»r®0T*So 
[034] *^B^(^^2 7<^SIififi«JIC^'5lslKS«<^^^ 

[03 5] *^BJ<7)^2 7O*iE«fi|iC«S[pIiKSfi<0« 

[036] *!iBjco^ 2 7 <D^mm\z%^m^^WL(om 

ii^^'rE|ff®0Tfe'5. 
[03 7] ti£3K<O|pIK^fi*^T±a0TS>So 
[03 8] tte*(^lHlgSS«^^T±®ffi;^0T$)S„ 
[03 9] Se3K(D|sIK*«S:^T»fffi0T*'2)o 
[04 0] fie^O^'lE^S^^^f Sff®0Tg)Sp 
[04 1] *^?acoS4m^giBJf '5fc46cO0T*S. 
5^? [??^(7)|ftB^] 
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2 a 7;JI/-4^-;U (iife^^l 0 OW/m • K£tT) 
3 

3 a ^ > H 1 0 0 W/m • KU^T) 

4 IB^ 

4 a 1 0 0 W/m • Kj&IT) 

4 b E«g 1 Onimi&l±) 

4c IB^ (S&fffilgO. 0 0 3 5mm2j^T) 

4d 1 OmmJ&l±. Ao> Wffiao, 0 0 

3 5 mm ^ 

5 U-H 

5 a u - H m&mm(DM^^m) 

6 ^M^^M8BA 

7 y^^yH 

7 a ytiy H C^SS^ 1 0 0 W/m • Kl^T) 

7 b 7^;/ h*S 

8 (ss^gPS) 

9 \t/vtc (yu-Mmm 

imi] 
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